T HROWAWAY" JOURNALS ARE characterized as journals that contain no original investigations, are provided free of charge, have a high advertisement-totext ratio, and are nonsociety publications. 1 Large circulations 1 and readership polls 2 suggest that throwaway journals are more widely read than some peer-reviewed journals in the same subject areas. Despite their popularity, throwaway journals are judged disparagingly as a source of "instant cookbook medicine" 3 and journals that are given away. 4 Indeed, throwaway journal articles 1 are seldom peer reviewed and are almost never cited in the medical literature. They are considered to be of poor quality compared with peer-reviewed journal articles, despite the lack of formal quality comparisons. 1 Given the success of throwaway publications, we sought to understand why so many physicians read them. We assessed the quality, presentation, readability, and clinical relevance of review articles published in a sample of peer-reviewed journals compared with those published in a sample of throwaway journals.
METHODS
We identified all review articles that focused on the diagnosis or treatment of medical conditions published in 5 leading peer-reviewed general medical journals ( 6 Two trained reviewers (J.L.G. and Y.C.K.) independently evaluated methodologic and reporting quality using the Barnes and Bero 7 quality scoring assessment tool. This instrument is a modification of the Oxman et al 8, 9 and Mulrow 10 instruments. The quality score was based on 12 questions that evaluated the purpose of the review, review strategy, inclusion and exclusion criteria, quality assessment, combining of study results, summarizing of study findings, limitations, and support provided for conclusions. Each question was scored as 0 (no), 1 (partial), or 2 (yes). The final score was a percentage, in which higher scores indicate better quality. As an additional measure of quality, we counted the references cited.
Presentation was evaluated using the article's font size (ie, small or large), use of color, and numbers of tables and figures. To quantify readability, we used 2 validated readability formulas 11 : the Flesch reading ease index 12 and the Gunning Frequency of Gobbledygook (FOG) index. 13 Scores were based on sentence and word length. The Flesch index generates scores from 0 to 100 (higher scores indicate easier reading); a score of 30 or lower was associated with a college-level reading ability. The Gunning FOG index scores also reflect reading difficulty (lower scores indicate easier reading); a score of 17 or more was considered too difficult for medical writing.
11
Six physicians who were recent graduates in full-time clinical practice (see "Review Article Study Group") independently rated the clinical relevance of all 394 articles in 2 ways. First, physicians blinded to the journal name read a computer-generated random list of all article titles and indicated their agreement (1=strongly disagree; 5=strongly agree) to 2 statements: (1) this article may provide useful information for my practice, and (2) I would consider reading this article. Second, the reviewers evaluated the clinical relevance of all 30 heart disease articles (heart disease was one of the most frequent topics). The physicians independently read each article and used the scale to respond to the following statements: (1) the article addresses an important issue; (2) the topic is of interest to me; (3) the topic is relevant to my practice; (4) the article provides practical strategies for physicians such as myself; and (5) I will use the information to help care for patients. Tables were also evaluated.
The quality scores obtained by the 2 reviewers were very consistent; hence, the quality score assigned was the mean score. To evaluate the clinical relevance of all of the 394 review article titles and the subset of the 30 heart disease articles, we calculated the mean score obtained from the 6 physician reviewers. Differences in continuous variables among the 3 types of articles (ie, peer-reviewed systematic review, peerreviewed nonsystematic review, and nonsystematic review articles published in the throwaway journals) were compared using analysis of variance. We used 2 tests to assess differences in categorical variables. Analyses were performed using SPSS version 10 (SPSS Inc, Chicago, Ill) and for all tests PϽ.05 was considered significant.
RESULTS
Of the 394 articles in our sample, 16 (4.1%) were classified as peerreviewed journal systematic review articles, 135 (34.3%) as peer-reviewed journal nonsystematic review articles, and 243 (61.7%) as throwaway journal review articles. Most peer-reviewed articles (n=126, 83.4%) were classified by MEDLINE as tutorial reviews. Systematic reviews were published exclusively in the peer-reviewed journals.
Quality TABLE 2 outlines the reviewers' assessment of the clinical relevance of the subset of 30 heart disease management articles. Compared with the peerreviewed journal articles, throwaway journal articles were judged more likely to address important issues and be a topic of interest to the physicians. Furthermore, throwaway journal articles provided tables that were significantly easier to understand (F 2,27 =5.5, P=.01), helped to clarify the text (F 2,27 = 9.5, P=.001), and provided information relevant to clinical practice (F 2,27 = 13.5, PϽ.001).
COMMENT
We found that review articles published in throwaway journals were easier to read than review articles published in peer-reviewed medical journals. Review articles published in throwaway journals were rated consistently better than articles published in peer-reviewed journals on virtually all measures of presentation, readability, and the clinical relevance of the message. As expected, peerreviewed journal articles were of superior methodologic and reporting quality relative to articles published in throwaway journals. These findings are consistent with the large body of evidence showing that peer-reviewed medical journals produce articles of superior quality compared with those published in non-peer-reviewed journals. [14] [15] [16] The simplest way of writing is not always the best. 17 Complex messages may require complex writing to convey accurate information. Through the use of color, 18, 19 larger font size, [18] [19] [20] and the incorporation of more graphics, 19 many peer-reviewed journals have attempted to improve the appeal of the scientific material they publish to their readership. Despite these efforts, our findings suggest that peerreviewed journal articles lag behind the throwaway journal articles in these communication techniques.
Our study has several limitations. First, review article quality scoring instruments reward articles that are systematic reviews. Many articles in our sample were not intended to be systematic reviews. Nonsystematic reviews can provide valuable information. However, systematic review articles are the only type of review that has been shown to minimize bias. Second, our physician reviewers may not be representative of all physicians; all had a clinical focus and were recent graduates. Third, titles may not be the best way to judge clinical relevance but play an important role in A balance needs to be achieved between presenting high-quality information and communicating the message. Throwaway journals do not serve the same markets as peer-reviewed journals and are largely supported by advertising; therefore, their editors may choose to publish articles for which there are enthusiastic sponsors. In contrast, peerreviewed journals may be more likely to tackle difficult and sometimes less popular topics. Although lower in methodologic and reporting quality, review articles published in throwaway journals possess characteristics that are appealing to physician readers.
